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Who we are...

Nonprofit organized to align the local, state, federal and
private sectors to solve the Bay stormwater problem
through an independent network of concerned
stormwater professionals...

 Chesapeake Bay Stormwater Training Partnership
* Network of Stormwater Professionals

* Chesapeake Bay Program

Chesapeake Bay Program
A Watershed Partnership

www.chesapeakestormwater.net

Chesopeake
STORMWATER
NETWORK

Panels: Taking science in the field and



http://www.chesapeakestormwater.net/

Background on the Bay

Ontario ® 64,000 m|2 GCI"OSS 7
jurisdictions
> | * 2009 Executive Order to
(’.)H' ( o ’ - “Clean Up The Bay"
b

 Total Maximum Daily Load
& "Pollution Diet” for
Chesapeake Bay

— Total Nitrogen (TN)

B — Total Phosphorus (TP)
f _V\/VWLA — Total Suspended Solids
NG (TSS)




Chesapeake Bay TMDL: Pollution Diet for

Sectors and Sources

Pollution Delivered to the Bay (million pounds/year)
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Chesapeake Bay TMDL Based on
7 Watershed Implementation Plans

Jurisdictions required to A
develop watershed AL g8 :
implementation plans (WIPs)  [Cenee :
to:

— Estimate nutrient and sediment
loads

— Identify point and non-point
reductions

— Commit to actions, programs,
policies

« Two-year milestones provide
short-term objectives

* Practices are in place by 2017
to reduce the load by 60%

* All practices in place b
2025 place By




Phase IT WIP Commitments:
Load Reductions from 2009 to 2025

% Reduction in % Reduction in % Total Load Reductions

Statewide Loads Urban Loads Attributable to Urban Sector

N[ P TS N | R Tss N | P | TS
Delaware 26% 31% 27% |13% 12% 5% |4% 2% 5%
D.C. 19% -68% 5% |13% 22% 16% |5% N.A. 255%
Maryland 21% 20% 16% |[24% 28% 29% |21% 30% 66%
New York 13% 30% 25% |[8% 20% 10% |7% 9% 12%
Pennsylvania 30% 29% 28% |41% 45% 50% |20% 24% 39%
Virginia 18% 25% 24% |13% 21% 30% | 10% 14% 23%
West Virginia 8% 31% 32% (3% 44% 50% | 6% 18% 37%
Negative values indicate increases in loads from 2009 to Phase Il WIP planning targets,
typically due to increases in wastewater treatment flow up to design capacity.

~25 to 30% TP and TN load reductions needed from existing
development
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Nutrient Reduction Strategies

Expert Panel?
Comply with new standards

Redevelopment Credits
Watershed Reforestation
Street Cleaning

Tllicit Discharge Removal
P Bans and N Fertilizer Mgmt
Stream Restoration v
BMP Maintenance Upgrades
Retrofits v

v
v
v
v

A
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BMP Review Process ...

Outlined in the WQGIT BMP Review Protocol
(WQGIT, 2010)

Extensive review of current research
Identify areas of consensus
Develop a set of recommendations

Recommendations used to derive methods
and/or protocols to derive nutrient/sediment
removal rates

3

URBAN WATERSHED
STORMWATER TECHNICAL
WORKGROUP WORKGROUP




Key panel outcomes

More retrofit options = more opportunities
to get credit!

Simple to use method for determining
pollutant removall

Reporting and verification procedures are
flexible and can be adapted to align with
existing state reporting requirements.

Not a "one size fits all" approach:

Each retrofit has its own unique removal
rate based on the amount of runoff it
treats and the degree of runoff reduction
it provides



Retrofit Categories

A. New Retrofit Facilities
1. Near Existing Stormwater Outfalls
2. Within the Conveyance System
3. Adjacent to Large Parking Lots
4. Green street retrofits
5. On-site LID retrofits

B. Existing BMP Facilities
1. BMP Conversions
2. BMP Enhancements
3. BMP Restoration




NEW RETROFITS
Near Existing Stormwater Outfalls

A CUTOFF OUTFALL
(Does not extend 10 stream)

Dugout

Treatment ‘ )

8. OUTFALL TO STREAM
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Source: CWP



NEW RETROFITS

Within the Existing Conveyance
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NEW RETROFITS

Adjacent to Large Parking Lots

Hardened
Pad

Source: CWP

Overflow
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£ Berm
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Emergency

Qutfall  Spillway

Wet Pond

Optional Sand
Filter Layer

Parking

Diaphragm

Grass Filter
Strip
Overflow
Catch Basin

Quitlet

Optional Gravel
Curtain Drain

Bioretention



NEW RETROFITS

Green Street Retrofits

' OPEN SECTION
Grass Channel / Drhanse \ Street
with Check Dams Bioretention
o [ | & s DYV Y aeznen
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NEW RETROFITS

On-Site LID Retrofits




Retrofit Categories

B. Existing BMP Facilities
1. BMP Conversions
2. BMP Enhancements
3. BMP Restoration




EXISTING RETROFITS

BMP CONVERSION

CONSTRUCTED
WETLAND

DRY POND



BMP CONVERSIONS
Rehabilitating Failed Infiltration Practices




BMP CONVERSIONS
Adding Bioretention/Filtering to Ponds




EXISTING RETROFITS

BMP ENHANCEMENT

INCREASE IN HYDRAULIC
RETENTION TIME



EXISTING RETROFITS

BMP RESTORATION
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THAT HAVE FAILED OR LOST ORIGINAL TREATMENT
CAPACITY



BMP RESTORATION
- Qualifying Conditions -

Only 4 types of restoration allowed:

a) Major Sediment Cleanouts

— Removal of sediment, debris equal to or
grater than 1/10 of the volume of the facility

b) Vegetative Harvesting

— Removal of excessive growth with off-site
sequestration

c) Filter Media Enhancements

— Removal and sequestration of contaminated
material and replacement with superior media

d) Complete BMP Rehab

— Only applies to older BMPs not previously
reported




BMP RESTORATION

CAVEATS
No credit given for routine maintenance

Restoration activities must restore
original capacity of the BMP at a
minimum




Removal Rates

BMP removal rates are a function of runoff
depth captured and the amount of
stormwater treatment (ST) or runoff
reduction (RR) achieved by the practice



Runoff Reduction

Runoff reduction is defined
as the total volume reduced
through canopy interception,
soil infiltration, evaporation,
rainfall harvesting,
engineered infiltration,
extended filtration or
evapotranspiration

| |
Rech|hrge Groun(:iwat;er

|



All practices sorted into 2 categories:

Runoff Reduction (RR) &
Stormwater Treatment (ST)

Classification of BMPs

Achieve at least 25% Traditional
reduction of annual
runoff volume

Practices
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# 8 Re-tool your stormwater
maintenance program

Inspect the performance of your existing
BMP inventory

Field Research Indicates about 30% of
the BMP Inventory needs a makeover

Significant nutrient reductions are
possible through these low cost "BMP
makeovers"”

Performance downgrades must be
reflected in local WIP baseline load

By Retooling existing Maintenance
Budget, it is possible to eliminate
eyesores and clean the Bay




BMP Inspections

"Visual Indicators”
technique in order
to rapidly assess if
a BMP is

functioning

Conducted during
every other routine
inspection under
MS4 permits
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Dealing with the Local BMP Legacy

Thirty Years of BMPs. The BMP Inventory in a Maryland County

Potentially High Performers

Known Low Performers

Bioretention/Dry Swales 49 Underground 270
Detention
Sand Filters 279 Dry Ponds 528
Wet pond 212 Oil 6rit Separators 805
Pond Wetland 98 Proprietary Practices 239
Infiltration Basin 58 Flow Splitter 321
Infiltration Trench 459 Other (plunge pools) 30
Adapted from MCDEP 2006 3350




Visual Inspection Framework

Construction Project Routine Routine Performance
Inspection Acceptance Maintenance Inspection Verification

l l !

Forensic BMP Investigation
(FBI)

Add legacy BMP

BMPs into Tnventory

inventory

32



Visual Indicators

Goal: To evaluate the bioretention area in 10
minutes or less

How: Follow a prescribed sequence to assess
the performance and functionality of
bioretention by using numeric triggers to
grade each visual indicator from score of
Pass, Minor, Moderate or Severe

Result: Use of a spreadsheet tool to develop a
punch-list of tasks to be completed/to
follow-up on in order to bring the BMP up to
speed



Project

Al Acceptance
months
Ensure project built Ensure project and
per design and any landscaping are
PURPOSE field changes are established,
acceptable functional and
’ acceptable

Tnspection s
CHECKLIST 7 INDCATORS

/ FREQUENCY \ 2-4 times during / Once \

construction

architect

Local Stormwater Management Review Authority

34



Routine

Regulatory

Inspection

maintained and
functioning; Develop a
punch list of needed

" Ensure BMP is properly
PURPOSE

~

\_ maintenance tasks Y,

Y
— MS-4 Permit
Once ever
Trained
persor

Tool:

Visual Indicators

NOTE:
Method should be
used to quickly
evaluate practice
during each routine
maintenance visit as
well



Take photos,
measurements, notes

Use of a dry erase
board and a camera to
rapidly document the
inspection and note
observations on a
tablet

Carry simple tools to
inspect facilities from
ground surface and
perform minor
maintenance tasks

Field Investigations

|
5lol2
Seg- 211822 0%
Goacdens of Tramlle

B\ORETENTION
FAC *
ONERIEW
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Visual Indicator Approach for
Bioretention




Visual Indicators Sequence

No. [Zone  [INDICATOR

4 Structural Integrity, Safety Features

Outlets, Underdrains, Overflows  QUTLET ZGNE




Forensic BMP Investigation
FBI

to diagnose why a BMP is not working and how to
fix it

BMP owner

as warranted by field inspection

. engineer/project estimator

Indicate what needs to be checked by private
BMP owner in a letter on non-compliance




Key Visual Indicators that Trigger an FBI for Bioretention

No Indicator Status

1 Severe Inlet Most runoff cannot enter the facility
Obstruction

4 Structural Integrity |Facility or adjacent infrastructure at risk of

failure

40



Homeowner BMP Crediting

UNM Plan for 9200 Bradford Pear Lane: 0.5 acres

1| Get Expert Lawn Advice v
2 | Maintain Dense Cover on Turf v
3 [ Choose NOT to fertilize v
4 | Recycle Lawn Clippings and Compost Fallen v
Leaves
5 | Correct Fertilizer Timing N/A
6 | Use Slow Release Fertilizer N/A
7 | Set Mower Height at 3 inches 4
8 | No of f-target fertilization N/A
9 | Fertilizer free buffer zones around water v
features
10 | Increase soil porosity and infiltration 4

Urban Nutrient Mgmt
Rain gardens

Rainwater Harvesting
Downspout Disconnection
Tree Planting
Conservation Landscaping
Permeable Driveways




Possible Framework for Piloting Homeowner BMP Crediting in MD

ROLE

TOOLS
NEEDED TO
IMPLEMENT

WHATIS
REPORTED

«Install and maintain BMPs
*Report them on website

«Initial verification of BAMP
installation

«Maintain homeowner BMP records
and summary tracking database

. On?omg inspection for BMP
verification

+Homeowner recognition program
(optional)

+»Aggregate locally supplied BAP
data, and provide quality control
+ Modify existing guidance and
reporting tools

*Help in measuring lot cover
* Homeowner BMP toolbox
* Home self-audit procedure

+Homeowner BMP option added to
MDE Draft Guidance (2011) and
new BMP reporting system
»Homeowner access website
template

* Visual Inspection Protocols

+Need EPA or CBP approved
homeowner BMP framework

+Lot areq, by land cover type
*Practice Type, Area and
Rainfall treated

«BMPs installed
+Nutrient Reductions
*Year installed

« Summary of local BMP dataand
expiring BMPs

*Provide contact info

+Conduct visual inspections on
prescribed cycle, or allowBMPs to
expire

+Ensure local verification occurs,

or let BMPs expire

VERIFICATION « Allow on-site access for
inspection
ROLEIN «Provide feedback on customer
PILOT satisfaction

«Select an existing community
offering BMP incentives and a
second one who is considering

of fering an incentive program, as
test pilots

«Make sure that the crediting
system works administratively

e Eﬂw lm;o cap progress runs
team

w pt *Framework
for Qscsmmg%g.@mm BAPs”

m,yfrrwa# md%%’fm d;;,g ts:
homeowner BAMPs

+Develop BMP datametrics fo
detect BMP reporting anomalies




User input
Calculated values
Constants

Default

USER INFORMATION

NAME Tom Schueler
ADDRESS 1 1234 Main Street
ADDRESS 2
CITY Catonsville
ZIP 21228
LOAD GENERATED
SITE DATA FROM SITE
LOT COVERAGE Area: ft> % of Lot TN Load |TP Load
Impervious Cover
Rooftop 3360 15% 1.18 0.13
Driveway/Sidewalk 2790 13% 0.98 0.11
Total 6150 28% 2.16 0.24
Pervious Cover
Trees/Landscaping 5500 25% 1.36 0.05
Rain Garden/BMP 600 3% 0.15 0.01
Lawn 9530 44% 2.36 0.09
Total 15630 72% 3.88 0.15
TOTAL 21780 100% 6.04 0.39|

Homeowner uploads
basic data to local
web site

Other tools to
manage and
aggregate
homeowner BMP
from local and state
databases directly
info CBWM

Removal rates are
based on expert
panel reports



Next Steps

 Conduct pilots in MD in 2013 to test
tools, data management issues and
verification capacity (MDE)

» Homeowner BMP guide (Riverwise/CSN)
* Ad hoc crediting team (EPA CBPO)

* Bay-wide rollout to take credit for 2014
progress runs



Homeowner BMP Delivery Issues

» Expand to non-residential properties

* Link to local BMP incentive/subsidy
programs

* Credit BMPs installed to reduce
stormwater utility fees

* Training of on-site homeowner BMP
evaluators

* Link to other practices inside the home
(e.g., energy conservation)



Updates on other Nutrient

ion Methods

Reduct




Urban Nutrient Management

Distribution of Turf Grass
in the Chesapeake Bay Watershed
(yr. 2000)

1.5 million acres of
toomna ) R ok home lawn are
crer fertilized in the

Chesaceake Say . :
Counties/ cities r
L2 /f/ watershed
0 - 30,000
30,001 - 50,000
60,001 - S0 000
ennsylivania
80 007 - 120000 -
120.001 - 150,000 '
e ;

CURRENT EXPERT PANEL




Three UNM Credits

» Automatic State-wide P Reduction
Credit for P Ban Legislation

 Contingent State-wide N Reduction
Credit based on Sales

* N and P Reductions for Qualifying UNM
Plans



Automatic TP Load Reduction Credit from
Pervious Lands for States that HAVE
adopted P fertilizer legislation

Bay TP Reduction % Change in % Change in
State (million pounds) Pervious Load Urban Load
MD 0.060 -25.1 - 8.6
NY 0.012 -26.5 - 116
VA 0.125 -26.7 -10.2

12010 Delivered Loads
Source: Gary Shenk, CBPO, April 10, 2012 spreadsheet of CBWM 5.3.2. model
runs assuming 0% P application rates

Assumed 70% Reduction in TP fertilizer Inputs to CBWM




Core UNM Practices for the
Chesapeake Bay

. Get technical assistance to develop an
effective UNM plan for the property

. Maintain a dense vegetative cover of turf
grass or conservation landscaping

. Choose not to fertilize, OR adopt a reduce
rate/monitor approach OR the use the small
fertilizer dose approach

. Retain cliﬁpings and mulched leaves on the
éard and keep them out of streets and storm
rains

. Do not apply fertilizer before spring green up
or after Halloween*



Meaningless Photo to Break up
Monotonous Word Slides




Core UNM Practices for the
Chesapeake Bay

6. Maximize use of slow release N fertilizer
during the active growing season

7. Set mower height at 3 inches or taller

8. Immediately sweep off any fertilizer that
lands on a paved surface

9. Do not afply fertilizer within 20 feet of a
water feature and manage this zone as a

perennial glan‘ring, a tall grass buffer or a
forested buffer

10. Employ lawn practices to increase soil
orosity and infiltration capability and use the
awn to treat stormwater runoff.



High Risk Export Factors

Pervious areas subject to one or more of the following
risk factors:

* Currently over-fertilized beyond state or extension recommendations

« P-saturated soils as determined by a soil P test

*  Newly established turf (i.e., less than three years old)

« Steep slopes

« Exposed soil

« High water table

« Over-irrigated lawns

« Soils that are sandy, shallow, compacted or have low water holding
capacity

« High use areas (e.g., athletic fields, golf courses)

« Adjacent to stream, river or Bay

« Karst terrain

More specific "operational definitions” provided for each risk factor



for Qualifying UNM Plans Per Acre of Residential,
Commercial, Institutional or Public Land

Turf Nitrogen
Management Category

Annual Nitrogen
Reduction Rate

Low Risk Lawns !

6 % reduction of pervious load

Hi Risk Lawns 1

207 reduction of pervious load

Blended Rate 2

9% reduction of pervious load

'regardless of fertilization regime (including non-fertilized lawns
2 state-wide credit, assuming 80% of lawn acreage falls into the low category and

20% is high risk




Phosphorus Reduction Credits
for Qualifying UNM Plans Per Acre
of Residential, Commercial, Institutional or Public Land

Turf Management Category ! Annual TP Reduction Rate!

Low Risk Lawns 3 7% reduction of pervious load
Hi Risk Lawns 10 % reduction of pervious load
Blended Rate 4.5% reduction of pervious land

regardless of fertilization regime (including non-fertilized lawns

2 state-wide credit, assuming 80% of lawn acreage falls into the low category and
20% is high risk




Urban Stream Restoration

* High nutrient reduction
rates for qualifying projects
* Provides both a local
benefit and a Bay benefit

« Generally popular with the
public

« Cost competitive with pond
retrofits

CURRENT EXPERT PANEL




Proposed Interim
S’rream Restoration Rate

Removal rate per Linear foot of Qualifying
Stream Restoration

Source TN TP TSS

—"12005 0.02Ibs | 0.0035 | 2.55 Ibs

2011 0.20 Ibs | 0.068 Ibs | 310 Ibs

5N Panel See Next Slides




Recommendations of the Expert Panel to Define
Removal Rates for Individual Stream Restoration
Projects




Four Stream Restoration
Protocols

* Protocol 1: Credit for Prevented Sediment During
Storm Flow -- This protocol provides an annual mass
nutrient and sediment reduction credit for
qualifying stream restoration practices that
prevent channel or bank erosion that would
otherwise be delivered downstream from an actively
enlarging or incising urban stream.

» Protocol 4: Credit for Dry Channel Regenerative
Stormwater Conveyance /:éSC ) as Upland Retrofit -
- This protocol provides an annual mass nutrient and
sediment removal rate for this class of projects
using the adjustor rate removal curves developed by
the stormwater retrofit expert panel.



Four Stream Restoration
Protocols

* Protocol 2: Credit for Denitrification in the Hyporheic
Zone During Base Flow -- This protocol provides an annual
mass hitrogen reduction credit for qualifying projects
using empirical measurements of denitrification during
base flow within a stream’s hyporheic zone (stream,
riparian and floodplain)

* Protocol 3: Credit for Floodplain Reconnection Volumes
During Storm Flow-- This protocol provides an annual mass
nutrient reduction credit for qualifying projects that
reconnect stream channels to their floodplain over a wide
range of storm events.



Discussion on Prioritization of Retrofits




Resources

LOTS of Retrofit Resources on web

New LID Construction, Maintenance
and Inspection Resources:

— TB# 10 Bioretention Illustrated -
Any day now!!

— Videos in English & Spanish i SN

— TB# 11 Designing a Local LID "7 ==
Maintenance Program I

Homeowner BMP Crediting SysTem
and Tools

nnnnnnnnnnn
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www.chesapeakestormwater.net = ¢
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